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^ (57) Abstract: In a piefened embodiment, an engine coolant crossover assembly (10) includes a crossover conduit member (12) 
carrying an integral liquid cooled alternator (14) and liquid cooled exhaust gas recirculation valve (16). The integration of one or both 

2 of i^^o the coolant crossover eliminates many parts from the total assembly. These parts include: attachment brackets, 

coolant hoses, hose clamps, cast mounting clocks, coolant mbes and attachment bolts. Reduction of these parts reduces system costs, 

^ assembly dme, mass and potential coolant leak paths. A tempcramre sensor (18) and a thermostat housing (20) may also be included 

^ in the crossover assembly (12). The assembly may also be made part of an intake manifold (56) for an integrated air fuel module 

^ (58) of V-type engine. 
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ENGINE COOLANT CROSSOVER ASSEMBLY 

CROSS REFERENCE TO RELATED APPLICATION 

This application claims the benefit of United States 
Provisional Patent Application Number 60/149,141, filed August 16, 1999. 

TECHNICAL FIELD 
This invention relates to engine cooling and to cooling of 
engine accessories mounted within a conduit member such as a coolant 
crossover member. 



BACKGROUND OF THE INVENTION 
Increased use of electronics and electrical devices on 
automobiles has increased the load on charging systems and driven a need 
for more efficient higher output alternators. A method used to increase the 

20 efficiency of the alternators is to liquid cool them rather than the traditional 
air-cooling. These liquid cooled alternators use the engine coolant, routed 
through the outer housing of the unit, to cool the electronics and allow 
more efficient internal geometry. Normally the alternator is bracket 
mounted to the front of the engine and the coolant is routed to the alternator 

25 via a flexible line secured by clanq)s. A second set of hoses and clamps 
then routes the coolant from the alternator back to the engine coolant 
system. 

Exhaust gas recirculation valves (EGR) also need to be 
liquid cooled to improve their performance and extend their usable life. 
30 Traditionally engine coolant is passed through an EGR valve mounting 
block or pedestal. The EGR is an emissions control device that admits 
exhaust gas into the inlet air of the engine. This exhaust gas is allowed into 
the intake air during certain engine operating conditions and is used to 
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control the tail pipe emissions of the engine. The high temperature of the 
exhaust gas. that the valve controls, drives the need for valve cooling. 

A coolant crossover, traditionally used on a V style internal 
combustion engine, carries the engine coolant from one bank of the engine 
5 to the opposite bank as part of the engine coolant circuit. This coolant 
crossover is commonly part of the intake manifold, or can be a separate 
stand-alone part, and frequently contains the housmg for the coolant 
thermostat and provisions to moimt the coolant temperature-sending unit. 

10 SUMMARY OF THE INVENTION 

The present invention provides an external coolant conduit 
member such as an engine coolant crossover, intake manifold or other 
conduit member moimtable between engine components, such as cylinder 
heads, in a coolant circuit of an engine. The conduit member includes a 

15 body defining a coolant passage extending between an inlet and an outlet to 
the passage. A first mount is provided for mounting in the body an 
electrical generating device, such as an alternator, in heat transmitting 
relation to the coolant passage between the inlet and outlet. A second 
mount may be provided for mounting a second engine accessory, such as 

20 an EGR valve, in heat transmitting relation to the coolant passage between 
the inlet and outlet. 

The invention also provides an external coolant conduit 
assembly having a conduit member, such as a coolant crossover optionally 
integrated with a manifold. The assembly includes an alternator, or other 

25 electrical generating device, and an EGR valve, or other engine accessory, 
mounted in the conduit member in heat transmitting relation to a coolant 
passage therein for coolmg the integrated elements. The assembly may also 
include features such as a mounting for a thermostat and a coolant 
temperature sensor mounted in the conduit member and extending into the 

30 coolant passage. 
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The integration of these features to a coolant crossover 
eliminates many parts from the total engine assembly. These parts include; 
attachment brackets, coolant hoses, hose clamps, cast mounting blocks, 
coolant tubes and attachment bolts. Reduction of these parts reduces 
5 system costs, reduces system assembly time, reduces vehicle mass and 
eliminates many potential coolant leak paths. 

These and other features and advantages of the invention will 
be more fiiUy understood from the following description of certain specific 
embodiments of the invention taken together with the accompanying 
10 drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 

FIG. 1 is a pictorial view of a coolant crossover assembly 
IS with integrated alternator, EGR valve and other elements according to the 
invention; 

FIG. 2 is a cross-sectional view of the coolant crossover 
showing the internal coolant passage and some of the components mounted 
in the crossover; and 
20, FIG. 3 is a pictorial view showing a coolant crossover as in 

FIG. 1 integrated into an intake manifold of an integrated air fuel module 
for mounting on a V-8 engine. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
25 In a preferred embodiment, the invention provides an engine 

coolant crossover with an integral liquid cooled alternator and cooled 
exhaust gas recirculation valve. The integration of one or both of these 
parts to the coolant crossover eliminates many parts from the total 
assembly. These parts include; attachment braclcets, coolant hoses, hose 
30 clamps, cast mounting blocks, coolant tubes and attachment bolts. 
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Reduction of these parts reduces system costs, assembly time, mass and 
potential coolant leak paths. 

Referring first to FIG. 1 of the drawings in detail, numeral 
10 generally indicates a coolant crossover assembly for use with a V-type 
5 engine. The assembly is intended for mounting on the cylinder heads of 
the engine or on coolant passage defining portions of a cylinder block, not 
shown. Crossover assembly 10 includes a conduit or crossover member 
having a body 12 in which are preferably mounted an alternator 14, an 
exhaust gas recirculation (EGR) valve 16, a coolant temperature sensor 18 
10 and a thermostat, not shown, mounted m a housing 20 of the body 12. A 
thermostat cover 22 mounts on the housmg 20 and retains the thermostat in 
its operating position in the housing. A pulley 23 is mounted on the front 
of the alternator for driving the alternator by a drive belt from an associated 
engine, not shown. 

15 Referring now to Fig. 2, the conduit member or body 12 

defines an internal coolant passage 24 having a coolant inlet 26 at one end 
and a coolant outlet 28 at the other end, at the bottom of the thermostat 
housing 20. A second outlet 30 is provided at the top of housmg 20 for 
coolant du*ected by the thermostat through the cover 22 to the coolant 

20 radiator, not shown. The coolant temperature sensor 18 is mounted in the 
body 12 next to the thermostat housing 20 and extends into the coolant 
passage 24 for sensing the coolant temperature passing out of the engine. 

The inlet end of the crossover member body 12, defines a 
mount 32 in which the EGR valve 16 is received with a valve body 34 

25 extending into a recess of the mount. An inlet port 36 connects the EGR 
valve body 34 with a source, not shown, of engine exhaust gas. An outlet 
port 38 connects the valve body 34 with a conduit 40 leading to an engine 
manifold mtake passage, not shown. A thm wall portion 41 of the mount 
32 places the EGR valve body 34 in heat transmitting relation with the 

30 coolant passage 24 for carrying heat from the EGR valve to coolant m the 
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passage. The heat rejection may be increased by providing a branch 
passage 42 for coolant flow, wherein passage 42 at least partially surrounds 
the EGR valve body 34. 

Between the passage inlet 26 and outlet 28, the crossover 
S member 12 includes an enlarged opening 44 defined by an inner wall 45 
having a plurality of mounting ears 46. An outer wall 48 is spaced outward 
of the inner wall and forms semicircular flow paths in the passage 24 
carrying coolant around the inner wall 45. The inner wall with the 
mounting ears 46 forms a mount for the electrical alternator 14, which is 
10 received m heat exchange relation with the coolant passage 24 through the 
inner wall 45. Cooling fins 50 may be provided on the inner wall 45 for 
increasing heat transfer from the inner wall to the coolant. Preferably, the 
inner and outer walls 45, 48 form the outer walls of the liquid cooled 
alternator 14 integrated into the coolant crossover 12. However, the 
15 alternator could be provided with a separate outer wall (not shown), which 
is mounted in the opening 44 for cooling the alternator. 

In use, the crossover member 12 is preferably mounted on 
opposite cylinder heads, or on other members, of a V-^e engine with the 
inlet 26 connected with a port in one cylmder head and the outlet 28 
20 connected with a port in the other cylinder head. Within the crossover 12, 
the coolant flows from mlet 26 to the EGR valve mount 32 with portion 41 
and passage 42. Coolant then passes around the alternator opening 44 and 
across fins 50 between inner and outer walls 45, 48. The coolant then 
reaches the temperature sensor 18 and continues to the thermostat housing 
25 20, where it is directed to a radiator bypass through outlet 28 or to the 
radiator through outlet 30 for cooling of the heated coolant. The crossover 
member body 12 is made of a suitable thermally conductive material so that 
the heat of exhaust gases in the EGR valve and the heat produced by the 
alternator in operation is conducted through the body 12 to the coolant in 
30 the passages 24, 42. 
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Figure 3 shows an alternative embodiment of coolant 
crossover assembly 52 with integrated liquid cooled alternator 14 and liquid 
cooled exhaust gas recirculation (EGR) valve 16. The liquid cooled 
alternator 14 is integrated with a coolant crossover 54 that is part of the 
5 intake manifold 56 for an integrated an: fuel module 58 of a typical V-type 
internal combustion engine, not shown. The internal geometry of the 
coolant passage 24 and moimting of the alternator are similar to those 
shown in FIGS. 1 and 2 previously described. In like fashion an exhaust 
gas recirculation valve 16 is also integrated into the coolant crossover 54 of 

10 the intake manifold 56 and is cooled by the engine coolant via passages in 
the crossover. Exhaust gas from the EGR valve is discharged through the 
conduit 40 into the manifold 56. 

While the invention has been described by reference to 
certain preferred embodiments, it should be understood that numerous 

15 changes could be made within the spirit and scope of the inventive concepts 
described. Accordingly, it is intended that the invention not be limited to 
the disclosed embodiments, but that it have the fiiU scope permitted by the 
language of the following claims. 
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CLAIMS 

1 . An external coolant conduit member (12) for connection 
between engine components in a coolant circuit of an engine, said conduit 
5 member (12) comprising: 

a body (12) mountable to said components and defining a coolant 
passage (24) extending between an inlet (26) and an outlet (28) to the passage 
(24) in the body; 

. a first mount (45, 46) for mounting an electrical generating 
10 device (14) to the body (12) in heat transmitting relation to the coolant passage 
(24) intermediate the inlet (26) and outlet (28); and 

a second mount (32) for mounting a second engine accessory (16) 
to the body (12) in heat transmitting relation to the coolant passage (24) 
intermediate the inlet (26) and outlet (28). 



15 



20 



2. An extemal coolant conduit member as in claim 1 
wherein said first mount includes an inner wall defining a cavity in the body and 
mounting means for mounting said generating device in said cavity, said cavity 
being in heat transmitting relation to the coolant passage. 

3. An extemal coolant conduit member as in claim 2 
wherein said inner wall is essentially surrounded by said coolant passage. 



25 



4. An extemal coolant conduit member as in claim 3 
wherein said inner wall includes cooling fins extending into said coolant passage 
for increasing heat transmission from said generating device. 
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5. An external coolant conduit member as in claim 2 wherein 
said inner wall acts as an outer wall of said generating device when installed in 

30 the member. 

6. An external coolant conduit as in claim 1 wherein said 
coolant conduit member is a crossover for connection between coolant passages 
in opposite banks of a V-type engine, 

35 

7. An external coolant conduit coolant condiiit assembly (10) for 
connection between engine components in a coolant circuit of an engine, said 
coolant conduit assembly (10) comprising: 

a conduit member (12) mountable with said components and 
40 defining a coolant passage (24) extending between an inlet (26) and an outlet 
(26) in the conduit member (12); 

an electrical generating device (14) mounted with the conduit 
member (12) in heat transmitting relation to the coolant passage (24) 
intermediate the inlet (26) and outlet (28); and 
45 a second heat transmitting engine accessory (16) mounted in the 

conduit member (12) in heat transmitting relation to the coolant passage (24) 
intermediate the inlet (26) and outlet (28). 

8. An assembly as in claim 7 wherein said conduit member 
50 includes an inner wall defining a cavity in heat transmitting relation to the 

coolant passage and said electrical generating device is mounted in the cavity. 

9. An assembly as in claim 8 wherein said inner wall comprises 
an outer wall of the electrical generating device. . 
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55 10. An assembly as in claim 7 wherein said inner wall includes 

cooling fins extending into said coolant passage for increasing cooling of the 
electrical generating device. 

11. An assembly as in claim 7 wherein said electrical generating 
60 device is an alternator. 

12. An assembly as in claim 7 wherein said second engine 
accessory is an EGR valve operable to control exhaust gas flow between inlet 
and outlet ports in the conduit member. 

65 

13. An assembly as in claim 12 wherein said coolant passage 
extends in heat exchange relation to at least a valye body portion of the EGR 
valve. 



70 14. An assembly as in claim 7 wherein said conduit member is a 

crossover for connection between coolant passages in opposite banks of a V- 
type engine, said crossover also defining a thermostat housing in the coolant 
passage and mounting a coolant temperature sensor extending into the coolant 
passage. 

75 

15. An assembly as in claim 7 wherein said conduit member is 
integrated as part of an engine intake manifold. 
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